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Boergy. of Polyatomic Molecules (Approximation Methods
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'.-.u,.o«.. Leningrad Mil Mech Inst
"Dok Ak Neuk SSSR" Vol 1XX, ¥o 6, pp 985-988
no@ﬂnu&.au«-.:mm ©f 1nfluence, possess valuable advan
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elastic constants, vhen ope’ attempts unique descry
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Calcolation of nd.nd-‘hlld the petential energy &
pelystomic melecules (the mathed of combined ateepest
doscont). P. G. Maslov (Leningrad Military Mechanic
fast.). Doblidy Alad.” Nink $.5.5.R. T8, 867301050}
of. C.1. 64, m.——-‘nmxﬂiﬂl. The action cocfls, of the
in the potential-cnergy matsix of poly-
~ atoutic mols. cag be . without knowi the dynamic

conxts, and without making the tedious tru ormation fron
s, to the atsix of the Kinctic

the matrix of dynumnie coe
cHergy. Appeox. values of the ucthon coefls, are obtained by

solvitig the genesal cquatious of vibeating utoans (G A ~ AW
- { where G i the unknown mateix of the action cocfls.,
n Aty

l.l i the mateie of kinetic cnefis., (1 is the vevtor coitone nt
of getierationd foace (he atsd A is the siguate of the vitaation
frequieney,  Copuartson of the catel. feequetivies with thw
abwepved pesinits estu. of ttic effcct of the ndivislual pction
cuclls, on the cakol. frequenwics. The calen. is stwrtened
considerably by using & method of combined stoepest descent
for the sola, of- the general equations. The mcthod i~
described and illustrated in detail. tn practice. only o
cycle -uf descent be catost., whereis the integration
toetiual ural the nwethod of steepest desent ey seyuise 3
or cvessive ap_uu&lu_u'!kmg. . M. J. Sienko
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Comadtov;E e, 0 e P R
SR BVt - THE DETERMINATION -OF THE ESFECTIVE cORSFYCTHize o imip. “ '
| | VIBRATIONS OF POLYATOMIC H@Lmeé‘“?“g%gmmm&m

[ Nt b CONSTANTS . OF HALOGEN SUBSTITUTED HETHANE. ™ B a® fo )

B ’;“ggf;t"-‘;l.'-scimq‘:ﬁbst -Translated by ‘zsther'nabsdn?g:oi) !Z{h?i:z Fi‘ip"a.h —
Ui, SO Qe 22 (g " SREERCRRE 5T

L et et o oo The effective coefficients of ‘tha halaoce o et o

| Chedstry | . GiX, CHokn, ¢ Oy o Nt of ths halogen methanes
CTERE o by CHaXa, CHX3, €X),y (X = Br, C1, F) were obtained by th

: d of deteminants. By the method
| teminants, - of
o fggt:;t;mission the ‘effective'co'efﬁci’ent:h oefc:hmgi;,lggo-
et t_.tutesit‘methms Were obtaineds also, a calculation and
_ thr;-‘egrg;: ,?tfigfggzhe'ft&qumcies_ of these molecules werk
o 1ed out. ~ Ar .was discofered in, the inten ‘
of tl;eﬂ frgqugng_ies of the. molecule CHoly car::de:"i?ﬁt;féﬁ%
;he rrequencies. 1350, 1130, 1027, -and 713 m-i aseigned by
B4 ) aubo the vibrations of ‘the type By(& ), Hy(ad ),
{8 ) and A6 )" ahontd be aseiznad to the rApEor by (o
- Bls), %o 6-) and By (4 ). It was shown that~tt is .1mdér
:vmolecul'e' . b..cal‘l‘y,, out.a calculation of the frequencies g :
£ the super halogen, ¥, 15 eomtinn e oriir? costleten
Qify "~ CI)y,-GHy —> CBry,, and CH), =a G oL e tons
~» CIj;,-6H): ~> CBry,, ~»"CCl), £ ,
: :1““1?%-_83?;?}:*-@4%1%;103nqt~qhgng_e' 'thehatz;g]'t}li :i‘rp:l?ao: .
bond 0~ % and G R0 o transitioh, O, - o, sncreases

AN

RESIEE ddatca ot ¥s (4
AR RS ST : iz g e i e, 5 B
B v 30 s e i e 0l 0 T e i :
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the strength of the bond C~F by approximately 30% and .
~ decreases the strength of the bond C-H. (auth) ™ . - .
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I'ZASLOV, Pc ‘Go

Kinet ic Theory

USSR/ Phys,ics 2
e , of l(olecules

central.-i'orce Bylteu lnd the: Rulee or 1ts Compu-
ta.tion 1n Eq_un.tionl and !hbricea ,"-‘ P G. lhslov S
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W, 366 (A method Lar the solution SR
 caleulation of the vibratio n: du:lm & system of homogenecus equations in the

: P tamic molec ] %
+ Mneinykh urawnenii pri raschete kolebaniy m::;z::;:v)k:'m.;“e;?gniu odrorodaykh

v-;_:‘_?iw;‘ﬂ(gpqrm,-ém'nqi 1 Teoreticheskol Fiziki, 22(3)s 276-263, 1952

N Masiov, P, 0,
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3713, On the work of P. G. Maslov «)fethod for
the solution of systenis of hamogeacous Hnear equationt
{a the calcufations of the vibration of polyatomie
molecules.” P, G, Mastov. Letier in Zh. eksper.
teor. Fiz., 23, N6, 6 (L] T35 (1952) In-Russian. .~

The anthor stated that the title of his paper may:
have been somewhat misleading and the object of tha
viork was {o establish 2 method for the expansion of
e frequenck in terms of the molecular paramelers

» y - <+ Gend e el
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and kinematic .cocffs.) - Y
principle of additivity of boud encrgies-does not told. “The
wave-no. for torsional vibration of the CHy groap in Lis

3.7t The! & C-H bond energies 't are 23

- i of individaat fiydrocashons. i.: Cal-
culation 0 + o of malecales by means
. . of parameters. P, GYafaslov Zkur. Fis. Khkins. 26, 1311
R . 95(1953); . Zhwur v Teord. Piz. 22, 705(1952);
T | owing abstrsc— 14 odynamic fuactioas of ethas 1)
St were detd. from the mol. parameters (l 5. of tufluence

g to mo .. intesactions the
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he Themodynamics of Individunl Bydrocarbons »
. _lov, Leningrad uu. Kech Inst e

lerov 8 theory of the chem structure of org mols

8 not hrp]s strict 11neu' additivity of .bond "

rgie }'f;llsing -4 nev nth ‘treatment, thermo-

anic eqs for.. the detn of vibrational -energy; fa

;tational etiergy, ‘and for the sum of the 2 are de~ i
L 2._- The energies o

pragiri
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MAsLov, . ¢. - S Oct 52
 USSR/Chemtatry - Propellants

®The Relatiqnahip Between the Specific Heat G; of Alkylcycloalhmes, Temperature,
and Length of the Hydrocarbon Chain,® P.G. Maslov

DAN SSSR, Vol 86, No 4,>pp 767-770

The apécif‘iq heats of a number of alkylecycloalkanes vere caled using a formula
that was derived; The length of the chain and the number of carbon atoms are
taken into account, Presented by A. N. Frumkin 29 Jul 52,

Source 264T20
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General foﬂ:h for the free ene v
. ‘ 1 rgy of fo

vapors from the elements,

(CA 47 no.13:6242 t53). " Doklady dkad,

rmation of normal-alkane
"uk S.S.S.R. 86. ”1‘4 '520
(MLRa 5:11)
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_ Physical Chemistry
. Diswertation: '!Yiﬁrntionl of Molecules snd t .

 xp S , _the The Pr
ot o e e I Pt Sl oo St
-in : o 1. len scow
. Khimiya, Moscow, No 3, Feb 54) ) + 1953, (Referatinyy Zhurnal--

80: SUM 213, 20 Sept 1954
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7 anet 10, L 8 Maywu’ letm o’ P 6 Mu!ovt R
-article.: P Zkur. Ehspil, § Tearet, Fis. 24,
127-81883T; o, preceding ubs(r— {ov rehuts Mayants! - *
criticlsm of his smplified cquations.  J. Rovinr Lescha,
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HASLOY,P.G .

H

¥ Tomperitoss dependerice of the frod energy,. chimical -
C‘ equilibrium censtant, and haat of formation for mgliens
vapors. P. G,

Maslov (Lcmn il ip o1 Cadd

Ul TXE. 20; 385-02(100d); cf. C.A. 48, 80de.
—The values of the free energy, the fmt, and thé chem,
eaull. const. for the formation of n-alkencs from the elements

dre given for & serles of temps. between 280 and 1600°K. a
as caled. from empirical formulas that were desived. Values
ace given for n-alkenes from Cy to Cig, T RoJosren i{‘
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?5.3(” 90,282&:1&(0 2 ln T),-- 60!8.(8 (0.01

“T) il —~ 9)['—55“9 ¢
e"'-"“' . THEB6I(r ~ 5) {(n = 4)Yns
~ Thisfa lssinﬂhttomefcumd in (hc - l:cu
(Zhur, Priblad. Kkim.. 26, 4, 388—02(1954)) Only l.he
anumerfcal “coeffs. ure - different, This sugpests that CHy¢!
grqurxs make contributions fn slmihr waysinall org. compdy. |
nt"SS 16° a.re,&s good&snnym the fiterd:
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V Thonnodynamics. " ingividmal hydrocatbens. T VL
“Tomperatuce depeadence of {ree energy. chemigal equilib-
rium canatant. ead heat of fo:'z'mm from the cxnmcgés of

2 ic %

exana NaPUTE. PG i
Ted-gal tmﬁf“f."‘fﬁ:mu Zhut.
Pnklmi Klmr 26, &‘-—a ¥ t 4. 43, G3H A
saeraf formuks fur AF, 3 o o s;_': u
5 t o=

¢ the caage 250-T u‘Jﬂ‘k for iyl
- 3} -‘nh (0 1' lur, i - u}y

24420 + 40, 130(0.011'
(ZO.ﬁT 5510 4 G e G2 T%) 4 G200, where
s iz the no, of C stons itz the side chedr, Th- av. eFrOd d(
- thiz fornaix is 0.615% for the st & sompds.of the scries witd
! fx of the order of 1.20-0. 705, for the athers. Values of
AF=were ealady “and l.\l\uuud fur allmembars of the sgriss
ﬁmzugh (.ﬂ”“ -i( 254, 208,15 S, 468 S0, ﬁ!’ﬂ‘l T ',
G, 1009, Loy, 1 40, 14, Mﬂli i HOSKL The, fol-
lowing lormu! u 'were derived for &5 and 4H T ~log Ky =
i&’m: /1) + 8187 [0 Qf - 23/1")& tash ’0 YIRS
:—&‘115.574 ~ (129337 T3+ (318 ATR/ Ttxp(l (03‘37 (5}
$ALf g, aff® = 2{4J1 — 1% ).’570 nm‘t (0,.1 nd} -
T 3?{(:0«&”20 b e Fop A ,{%06 551
.QQ?T‘ ‘iexp 630211 ‘)i —{- 2.15 v 5 N
2 of tue Kpoamd JI[’ yatiies calcdywas of ithe o
&F‘ Valués abafl® weeecnlal amitalic-
Cobli at 206, 208 20814,
Values of lnfx,

saliie urider 48
futed fur CM t d caugh Cutla and for

3w, B, 10, bdug, nad 15017 ¥,

were culud. xuul tbatdatest fur Cebe dhiguugle Cally cand Cigtlas
(htuﬂgi L,M.,.u o}, 20Ul 10, 400, G, B, o, 1204, aqu 3
JH400°K A. B Mills @
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UL The tRermodynamics of Individuil Rydrocarbons, The <
gengrs} lcmuhy?ar the mlmnn'vﬁ'mgeg tha hesf cs &&3

| of nunnpel alkepes and alkansg ‘and temperztuse, f&ﬁb__

4

Mnlly 2T, Fis. KRiB- 27 BE76{194%);. of. C.A7RY,
‘geueral furmula is given for the detif, of Cf J

gasequs n-qlknnes and g-alkenes fn the temyp, range _2-% i

to I600°K. This {m'}uuéa is destred from the expansion : :

—of the tnermodynamic function (the heat cspacity C))

i terins of the paramstess of the etlmne and peatane

B . nwls, The equation agrees well with expal. date, - - ¢
. . .o . < St P , 1“‘31*39"’?{"2‘55]1— — ﬁ! ‘

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032730012-2"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032730012-2

1. FASLCV, P. G

2. UssR (600).

“J. ermodynantos. e -

, 7. Dependence of free énérgy; chemi cal "equilibrium constants and heat:

.77 of formation of vapors of n-alkynes on temperature, Zhur. prikl.
© " knim., 27, No. 2, 1953.

9.'{..Monthly;Li:s‘t of. Russian Accesaiohs., Librafy of ‘Congress, ___Appril, 1953, Uncl

.C
4
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. 'Mar. 10y 195/.

' _General and Phyaieal Gheniatry ‘
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( ’ne:modyumld of lndividml By d owbou " git; - pe-k
! ysamic l%r:‘éﬁ“’ s of § 1

: mm?g&nthemod mic 2
- . ymeans ,ulneteﬂvi%g}ay g, FiS.}.
Khim. 27, 237—42(1953 H 411(1952).—The :
thcfmodymumc functions ' of ncetylenc were detd. by mcam 2
jof the dynsmic and kinematic coeffs. % and ai. -
1 these was obtained the qdant. thc:modynamnc dmncteﬂstic -
| of differeint interactions in the mol. The interactions con-1.-
- tribute to the energy E°, heat capacity Ch b I

e trupy S and free enctay Fo 2 . 00.57, 93.8,98.42, and}.
93.18% o( the. totnl values of these vib X
" | resp. B Conr e, Sr, and T? are tabulat fott.he‘,
. t the wave nos. 074, 3374,

-l sep.
4 "%, and 612 cm. ™ and for their summation.
whicls when added to‘,

v
by Vol'k shtein, o 0'

1C=C—H, 1V.
 |formation AF® the vagors of n-alkened :
| 1bid. 243-6; of..C.A. AT, 6247:: — The standard free en
oh!-nlkuel-.me “gmterv 1600°K.canbemled
byncmsdthu( AFe = o +(» — 9)cs + &, Where
02557 + ¢ g Tl — 5919 and ¢ = 512 (m: <. 1)
(o s48v/T + 00700 T — B)/(n atm?), The quantitie:
m,; sevd Tare’ no.ofc ¢toms in the-mol., no. of H atoms
-nd th. kma,, - Caled. valueo(AF for alt n-atkene
given for loo-dcmiutavalnhm
d‘l”wlthapt
I
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1. MASLOV, P. E;.

g, “useR (600)

L';»::fIOlefins o o _

7. b""l'hemodynamics of individual hydrocarbons. fart‘b. Ueneral formula for the

.. freeé energy A Z° of the formation of n-alkenes from elements. Zhwr. fiz. khim.
. 27, NO'A 2’ 1953- .

9. Monthly List of Russian Accessions, Library of Congress, April 1953, Uncl
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- MASLCY, P.G.

z.w on Stalin Prizes (of the mn of l!inlmn 'ussa) in the fields or
ce and inveations announces that allowing scientific works, popular -
:gic hook:, and: tcxtbookc bave been submitted for competition for Sidtn Priz:?;:r
years 1952 and 1953, (Sontskgu Ku_lturc. Moscow, No. 22-40, 20 Peb - 3 Apr 1954)

L . - Mtle of Work  Hominated by
- Maslev, P.G, "~ M"ertain Problemscof the Leningrad litary echanical
Theory. of Vitpation of Inztitute

!nleculas and a General-
ization of the Thermo-
dynanmic Properties of
Creanic Compounds!

CIA-RDP86-00513R001032730012-2"
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The symmetry :ax',x}“}rx_i-'petité.‘xi‘g'»zgcs‘l{ 5 moleculs and: the coefficients of its.
ffect were determined.: _:—;Tb_e;_;haqié -frequencies of n-pentane were.calculated
~and the interpretations are given in tables, It was confirmed (through
calculation), that the number of valent oscillation frequencies of C - Hi
bonds should be at least seven and not four as mentioned in literature. It
- wa8 found -that the oscillation frequencies of G - C bonds of the Linear
- C.= G =€ «.C < C chain were,to a greater extent; generated by the oscil-
lations of the C = C =~ C ('gs components and their reaction with the ¢ - ¢
bords. Thirteen referencest 9-USSR; 3~USA and 1-German (1935-1952), Tables;
'~ diagram. ,
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L
‘ \/ Toermodyamics_of individeal hydmwh.. L

taw of the t»
dngl fhe constant of ch'mlc“" cq“ihbﬂ“‘m of m:;: U.S.S.R.

!ossnmms . G- \{nslsv c’c 4. 48, 6804b. . Q)
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~MemhmﬁnwumaMdumﬂmﬂuovuhums
¢ th-. Fiz. th., 28, Ed. §, 873 ~'882, May 1954

&
e
g8
: ;

P

kil

'-J‘The role of roactiona during molecular oscillations was investigated. An
: apwroxima.te estimation was made of the role of mutual effects of structural
. groups oa the thermcdvnamic properties of a substance durlng molecular os-
’ -'*cillaticns. It was determined ‘that reactions play a highly important and
rt: lu £ gu :

. Abstracﬁ e
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: ﬁlﬂ of teraction in the ethane-d, molecule. ) 67/‘
ov. Zhut. Pi3. Khims. 28, 1607-20{1854); of. C.1.49,~
*=Incre:nents of the vibratione! (v.) null energy, v.
eanthalpy (H), v. hent capacity (C), v. free energy (F), and
v. entrupy {S) of the CaDDy (1) mol. due to each of its parame-
ters at 203.16°K. are tabulated for wave nos. between 600 ‘
and 2300 cm. ', as are the total values for each of kinematic
and dynamic interaction in the I mol. V. interactions
contribute 35, 82, 84, 34, and 849, of the tatal fuuctions v.
energy, C, H, S, and F, resp. The energiea of the C—C
wnd C—D bonda in | consist largely of intzraction cnergy.  —
J W lawsherg, ]L .
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MASLOV, P.G.

Single formlas for the determination of molecular refraction,

dispersion, parachors, and viscosity of organic compounds at
* &iven external conditions. Dokl,AN SSSR 94 no.6:1105-1108 P

154, _ (MLRA 7:2)

1, Leningradekiy voyonno-mkhanicheskly inetitut,
(Chemistry, Physical and thaoretical)

)
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AID P - 2291

SubJect : USSR/Chemistry
_rf,card 1/1° Pub, 152 - 17/21
T”"J\ut;hoz' f~“é;]lhalov, P. G.
', T1t1e j H “Single formulas for deternination of Kerr constants of
. E -alkanea and n-alkenes _
':}Periddibalz»izhur. yrikl 4kh1n., 2&,’ no. 3, 328-330, 1955

Abstract : Calculations were carried out for determination of the
T constants of n-alkanes (in vapor and 1iquid phase).
- Experimental data obtained by the author are compared
‘with data from literature. Three. tables, 6 references
(all Russian: 1941-1952).

Inétitﬁt16n: Leningrad Military Mechanical Ihntitute
,vSubnitged;_; Ap 9, 1953 |
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| AID P - 2292
Subject  : USSR/bhemistry

',‘card 1/1- Pub. 152 -.18/21

Author _Q!hllov, P. G..;,_ja

. ffTitle 7 fﬁcraphic -ethod tov cnlcullting thc heat eapacitles of
. 7 ‘organ1c co.pounda :

iy ';

S ”Periqdic§1:f72hur. prikl. khil,, 28, no 3. - 30-333, 1955
“'514;:A§§tch£ s A uilple and oxlct -ethod for the deterlination of heat
"Institﬁtionj Leningrad lilitary Hochanical Institute
. Submitted : N 20, 1953

~ One disgram, 9 references (all Russlan: 1945-1953).
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T ASLoV, ~ ¢4
ry - Physical chemistry

v met “dftdétefﬁiniﬁg thé‘tﬁérﬁdé&naﬁic characteristics
nic ‘compounds- . . - B '

©ghur, fia. Khin. 29/1, 6269, Jan 1955

+':. The .introduction of a very simple but:highly accurate graphfecal
~msthod for the determination of chemical equilibrium constants of the
formation of organic compounds of normal structure in a temperature
range of from 250 - 3000 K ia announced, Also introduced were: a
. eimple but quite dccurate graphical method for the determination of
isobaric-isothérmal potentials of the formation of vapors of organic
compounds in the very same temperature range and for establishing

the heats of formation of vapors of organie compounds of normal
structure.

Institutfon:

. ewéee

Sbnitted + tprili, 195
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. Perfodical t Zhur. fiz. khim. 29/1, 62-69, Jan 1955
oo Card /2 .o Pub. LT - 8/26 . -

- The metnods were found to'be effective for the solid and liquid
- 8tates of a given substance as well as for vapors of oxygen-and
- nltrogen containing org. substances and for mecaptasn compounds.

Twelve USSR references (1949-1954. GOraphs,
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-

_wmv. P.G. |
Regularities in thersodynsaic properties of liquid-phase organic compounds.
' Zhur.ris.khin, 29 no.t:718-722 Ap '55. (vMIRA 8:8)

(Thermochemistry) - (m;-m, Orgaaic)

poretiss. -,
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s

AUTHORS :
TITLE:

‘PERTIODICAL:

ABSTRACT:

Card 1/3

.

Pt z::
7

ol1-¥-6/18
Maslov, P. G. and Maslov, Yu. P.

On the Possibility of Préddiction of Vibrational Spectra

of some Compounds from the Known Spectra of Other Compounds.
(0 vozmozhnosti predskazaniyas kolebatel!nykh spektrov
odnikh soyedineniy po izvestnym spektram drugikh).

Optika 1 Spektroskopiya, 1957, Vol.III, Nr.l, pp.38-53.
(USSR)

Formulae of ha@logen derivatives of methane can be obtained

.a8 combinations of chemical formulae of other methane

derivatives, e.g. CHX¥p m 0.5(CHY3 + CHYX2), where

X, Y, are halogens. Knowing vibrational spectra (v.s.)
for molecules CHY3 and CHXY, and averaging their
frequencies, one can obtain a good approximatlion to the
V.s. of CHYX5. Table 1 gives frequencies of v.s. of
halogen derivatives of methane calculated in this way.
These calculated values are compared with experimental
ones and are found to be 1ln good agreement. Tables 2,

4, 5, 6, 7, 9 and 10 give values of vibration frequencies
calculated in this way for methane halides, ethane Ralogen
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51-1-6/18
On the Possibility of Prediction of Vibrational Spectra of some
Compounds from the Known Spectra of Other Compounds.

derivatives, trimathyiene halides, halogenated ethylenes,
ethylene halldes, certain simple molecules like 8eFg,
GeCl, and other compounds. . Tables 3, 8 and 12 give

vibrational thermodynamic functions calculated from
vibration frequencies both obtained experimentally and
determined in the way indicated above. From the
results obtained the authors conclude that v.s. frequencies
of the molecules discussed are approximately additive.
This also applies to thelr intensities and polarizations.
The spectra calculated by. averaging are thermodynamically
almost equivalent to the true spectra. In the majority
of cases the spectra caloulated by averaging have
frequencies which are nearly identicel with those
celoulated using the theory of molecular vibrations,
and are close to the experimental values. The method
proposed in this paper can be applied to frequency
harmonics as well. There are 12 tables, and 18

Card 2/3 references, 5 of which are S8lavic.
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51-1-6/18
-On the Possibility of Prediction of Vibrational Spectra of some

Compounds from the Known Spectra of Other Compounds.
ASSOCIATION: Leningrad Military Mechanical Institute, Department of

Physics. (Leningrad voyenno-mekhanicheskiy institut,
Kafedra fiziki.)
SUBMITTED: December 25, 1956.

AVAILABLE:

Card 3/3

N |
4
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iéR/Atomie ar

“thor ‘deri yes unified reﬁned fomulas -for tb.e dete:mim
' ;ﬂti.on of the standard moler specific ‘heats ‘CF ‘for vapors
. of nialksnes, n-alkenes, n-alkines, n-alkylbenzols, n-al-
.. kylcyclchexanes, n-alcohols, aldehydes, acids, ethers,

_ ﬁmzrcc.ptanes , and. ‘thio-éthers over s wide range of tempe-
vratm'es. The formulas show.:.explicitly the term respon-
sible for the fraction of the specific heat die to the

" methylene group 081. The results are compared with the

:
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fz fs /oy, f, ;
USSR/Pbysica.l Chemistry - Kinetics, Combustion, Explosions, Topo-

_ chemigtry, Q:ulysis. B-9
Abs Jour: Referat. Zhurnal Khimiya, No 3, 1958, 7222.

Author

: 'P.G.' Maslov.
‘Imst @ & —
Title : Graphic Method of Determination of Combustion Temperatures

of Organic Compounds.
Orig Pub: Zh. fiz. khimii, 1957, 31, No 5, 1063-1071.

Abstract: A graphic calculation method of combustion temperatures of or-
ganic compounds in open vessels is described. This method is
based on the assumption of additivity by methylene groups of e
all terms of the heat balance equation, and uses thermal data
- for two members of the homologous series in question. Examples
of practical application of the method are given. See also
RzZhKhim, 1956, 53870; 1957, 50652, 656k2.

Card  : 1/1 -21-
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 TITLE:

PERIODICAL:

ABSTRACT: .

- Card 1/3 .
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,uaslév, P. G.. - sov/78-3-12-5/36

The Determination of the Thermo-Chemical Radii of Ions (K

opredeleniyu termokhimicheskikh radiusov ionov)

‘ghurnal neorganicheskoy khimii, 1958, Vol 3, Nr 12,
- pp 261822620 (USSR)

A new method for determining the thermo=~chemical radii of ions
is described which gives as high a degree of accuracy as thoase
methods previously known. The formula r = (a+bn)i is used in

carrying out the calculations. The thermo-chemical radii r
(in %) for cations of the type @a(ﬂzo)n]2+, [l(g(Hzo)n:l2+,
[sr(a,0)n)%, [Ba(m,0)n 2+ and [;1<aao)g]2+ were calculated with
great accuracy using equation.(1). The thermo-chemical radii

of the complex 1phs . [Bg(l )m]zf, _‘:Sr(Nﬂ_a’)m]2+, [Au(NH})mJZ+,
E:d(mij)m 72+, E:O(NH‘B).mlzf -and [ég(ﬂl!i)m] * were also calculated.

The thermo-chemical radii of various halogen derivative ions

of the type BH,F.Cl quJr.mQ- were easily and exactly calculated

19k
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. , - s0V/78-3-12-5/36
The Determination of the Thermo-Chemical Radii of Ions -
using the following equation:

1

s @
Apy | F401 Br 3¢ T

+ rABJi* L) (13a).

(ia + JA +

- : - KApai8e  t QApn el
BH? Bng BCln BBrﬁn. +

The ionic radius ofl?gFiCIJBrkJ;JZ-, for example, was one of
‘those calculatede From the thermo-chemical radii of the complex
dons 30,7 €057, PO, and $b0,”" the radii r, of the Br0,"

. 3 4
and AsO43 ions can be calculated using equations (14) and (15):

rBrOB- - O'S(rJO3' + 1'<:1o3') (14)
T, 3= = 0.5(rp.3- + Tgp3-)e (15)
480} PO, §50,

The calculation of the thermo-chemical radii for other groups
of ions was algo carried out. There are 1 table and 9 ref-
erences, 7 of which are Soviet.
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, SOV/78-3-12-5/36
The. Determination of the Thermo-Chemical Radii of Ions

SUBMITTED: = November 22, 1957
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TR N | S0V/65-58-10-11/15
- SUTHORS:  Mt'9i0¥ps.Ba s and Maslov, Yu. P. )

TITLE: - - 'Heat 6f Formation of Halogen-Substituted Methane and
Do Ethylene .(Taploty obrazovaniya galoidzameshchennykh
. . metana. 1 etilena) . -
PERIODICAL: Khimiya i Tekhnologiya Topliv i Masel, 1958, Nr 10,
.. . ~pp.b6O-- 55 (USSR) = .. L ,

YRR  authors recentl scribed a method for calculati
LBSTRAGT » %:11'11: %Eerﬁgiyn”gmiﬁ pgogggties of hg.?ogen-substituted "
* ©° ° methare and other compounds (Haf,10) at temperatures

varying betwaeen 100 to 1500°K, 'and now give det;ang of
a method for caloulating the heat of formation A,
fog halogen=substituted methane and ethylene at .
25°C. Results obtalned by this method conform with
date given by other authors' (Refs.13 - 25). The accu-
“racy of the calculated results varies between. O to 5%,
and in some cases 10%. The heats of formation of halo-
, . . subatituted methane in the gaseous phase at 25°C (in
o ccal/mole):{ Table 1) and for halo-substituted ethylenes
in the ‘gaseous phase at 298.16°K (Table 2) are given.
, - The authors suggest that their calculation is sufficient-
e 1y accurate for e xperimental purposes. They also ascer-
Card 1/2 tain the heats of formation of bromine, iodine and v
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S0V/65-58-10-11/15
- Fieat of Formation of Halogen-Substituted Methane and Ethylene
' fluorine-substituted ethylene which have not previously
- been described in literature (Table 2). There are 2

Tables and 25 References: 13 English, 10 Soviet and
2 Geman. ‘ .

' Card 2/2

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032730012-2"



., "PROED FR RELEASE: 07/12/2001 CIA-RDP86-00513R001032730012-2

____ T
|, AUTHORS: . Maslov, Py fas.Klochikhin, A. A. 79.28.3-58/61
a TITLE: o Molecular Refractions of Some Classes of Alkylthiophenes and

! Alkylthiacycloalkanes (Molekulyarnyye refraktsii nekotorykh
klassov alkiltiofenov i alkiltiatsikloalkanov)

PERIODICAL: %hurn§i Obshchey Khimii, 1958, Vol. 28, Nr3, pp. 835-838
: USSR

. . ABSTRACT: In connection with earlier works the present work proposes
uniform formulae hitherto unknown for the determination of
the molecular refractions (r ) of alkylthiophenes, alkylthia-
cyclopropanes, alkylthiacyclopentanes and alkylthiacyclo-
hexanes. As is known in homologous series of organic compounds
ending with a cycle (cyclopentanone etc.) the additivity of
‘many properties in the methylene groups CHo, starting already
from the second representative of this series, is practically
well accomplished. This can without difficulty also be found
wiith molecular refraction. The computation of the molecular
refractions of the ‘two low alkylthiophenes according to the

o ' molecular refraction of the 2-propylthiophene (equal to 38,64
- Card 1/2 at 20° C) is mentioned as example (reference 1). With con-
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Molecular Refractions of Some Classes of Alkylthiophenes and 79-28.3-58/61
Alkylthiacycloalkanes o

o _sequent subtraction of that part of the molecular refraction
‘ pertaining to a CHp group the following figures are obtained:
for the 2-ethylthiophene 34,005, for the 2-methylthiophenone
29,37, for thiophens 24,735. The obtained values.differ from
o the experimental data of the molecular refractions of these
i compounds by 0,095, 0,08 and 0,37, or by 0,3, 0,25 and 1,5%
S respectively. From the conclusions drawn from this it is poss-
, - ible to set up general rules for the determination of R of
e : every other representative of the respective compound series
according to the values for the molecular refraction given in
reference 1 for the third and in particular for the fourth
member of the homologous geries of the sulfurorganic com-
~pounds, The ment ioned molecular refractions of some 2-alkyl-
‘and'j-alkylthiophenes as well as the two tables serve as
R - 'general survey. Phere are 2 tables and 8 references, 7 of
- which are Soviet. '
ASSOCIATION: ~ Leningradskiy voyenno-mekhanicheskiy institut
o . (Leningrad Military fiechanical Institute)
" SUBMITTED: July 10, 1956 '

- AT

PRI VIS

'c';i;& 2/2
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** AUTHORS: | _<,uaalov, fu. P.,.gggggzl_zu_Ji;;_d;. . 50V/76-32-8-4/37
1;5;,5'T1‘TLE': : A Method of Calculating the Thermodynamic Properties of Some

Compounds Without Knowing Their Vibration Spectra (Ketod
rascheta . termodinamicheskikh svoystv nekotorykh soyedineniy
bez znaniya ikh kolebatel 'nykh spektrov)v

'PERIODICA'IJ:. Zhnrnal fiz:Lcheskoy khimii, 1958, Vol 32, Nn 8,
AU PP 1715 1725 (USSR) -

“ABSTRACT: . The possiblllty of applying this method to organic and inorganic
- 7. - compounds is investigated. It is based on the knowledge of the
structure and the vibration spectra of the molecules of other,
- gometimes more simple compounds, which generally seen may also
- belong to another homologous series. The halogen derivatives
of methane, ethane, ethylene, ethine, and other compounds offer
good prospects for this method. Also compounds in which one or
several atoms were substituted by atoms of the elements belong-
ing to one of the side chains of the D. I. Mendeleyev table
. belong to these compounds. The problem is to find the values
"of a thermodynamic property A for the entire family of com-
o _pounds; with the quantity A being known only for some simple
Card 1/2 representatives of this family (on the same conditions). Some
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S0V/76-32-8-4/37
A Hethod of Calculating thc Thermodynamic Properties of Some Compounds
Wlthout Knowing Thezr Vibration Spectra
C
' data of each 8ingle representative of the whole family must
be known, however, or it must be possible t¢ calculate them.
" In'the calculations carried out the data by Pitzer (Pitser)
(Refs 1, T), Pitzer and Gwinn (Gvin) (Ref 7), as well as by
Pitzer and Gelles (Ref 8) are mentioned. This way the thermo-
dynamic properties as well as the heat capaclty and the entropy
of a number of the halogen hydrocarbons mentioned above were
calculated. The results obtained agree with those mentioned in
reference 8; they are given in a table. There are 6 tables
and 17 references, 8 of which are Soviet.

SUBMITTED:  November 29, 1956

Card 2/2

&3]
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: - Hasl Palo oo ) S0V/76-32-9-17/4¢€
JUTHOR: - ’T,j_g!.ﬂ /16-32-9-17/
'TTLE. A Contribution to Methods for culnulnting the Bquilibrium

Componition of Combustion Products of Mixtures With Excess
Oxygen (K metodam rascheta ravnovesnogo sostava produktov
sgoraniya smesey pri izbytke kisloroda)

PERICDICAL:  Zhurnal fizioheakoy khimii, 1958, Vol 32, Nr 9,
SR . pp 2061 - 2067 (USSR)

ABSTRACT:  The author suigpgests a new method of calculation which is
' simpler than those already known (Bpfs 1 $0 16). This
method is valid to at least 3500° K and for aly1,05.
The author has in this paper worked .out.  the method for
the elements carbon, nitrogen, hydrogen, and oxygen, but
the method is suitable also for a great number of
e elements; in the case of these other elements naturally
the formulae more complicated. In place of oxygen another
oxidant can also he used., A table compares the calculation
according to the mathod of the author with the calculation
by A.M.Gurvich and Yu.Kh.Shaulov (Ref 10). There are
R 1 table and 17 refarences, 13 of which are Soviet.
COard 1/2° '
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A Contribution to Methods for Caluulating the S0Y/76-32-9-17/46

. Bquilibrium Composition of Combusglion Products of Mixtures With Excess
© Oxygen

ASSOCIATIOH: Voyenno-mekhanichesi:iy institut, Leningrad (Leningrad
: Military-Mechanical Institute)

SUBMITTED:  November 28, 1956
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MASLOV, P, G.

'_________.__’-—‘—"" :
"On the Application of the Additive-Statistic Method to the Study of
" Absorption and Fluorescence Spectra.”

' T—reporti submitted _b_ixt not presenﬁed' at the 4th Internmational Meeting of Moleculer
Spectroscopy, Bologna, Italy, 7-12 Sept 1959.

Ieningrad University , USSR.
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- 5(2), 5(4), 24(8) S0V/153-2-3-5/29
., AUTHOR: @ ~ ‘Maslov, P. G. . . :

S SN : N

rITLszﬂ . .1X. Thermodynamical Properties of Chemical Compounds

Containing Mercury

' PERIOﬁicAL:  Iiveifiya,vyséhikh uchoSnykh sévodehii.z!hiniytfi khimicheskaya
" tekhnologiys, 1959, Vol 2, Fr 3y pp 335-339 (UssR) ‘

ABSTRACT: The corresponding values of the sixed halides (HgFCl etc)

N ‘ were computed accor@ing to the method described in reference 5,
developed by Yu. Maslov from the values ‘given in publicatipns
for the heat of formation, free energy,: entropy, and specific
héat of the mercury (I)=, of the mercury (II) halides; ‘and of
the tri- and tetra halide complex ions (Table 1). Furthermore,

~ the heats of a formation of numerous complex compounds were
* cdmputed (Tables 2, 3, and 4) from the values for the ‘more
simple. complex compounds. As far as data from publications were
available they .are in good agreement with the values computed,
the error being in the order of magnitude between 0.5 and 5 %.
-Approximation formulas for the computation of the heats of
formation were set up for the crystal hydrates and amaoniacates
-~ Card 1/2 : (Table-s). Besides, also approximation foraulas were found
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~ IX. Thermodynamical Properties of chemical Compounds SOV/155-2-3-5/29
s Containing lerdury ‘

perlitting the conputation of the free energy, the

logarithm of the equiltbrium constant, the entropy, and the
‘specific heat (Formulas 2-5) for the crystal hydratos. There
are 5 tables and 8 references, 5 of which are Soviet.'

| 'ASSOGIATION: Leningradskiy voyenno-mekhanicheakiy institut-Kafedra fiziki
(Leningrd.d Military-mechanical Inst:.tutefchair of Physics)

UBMITTI‘}D: Septeubor 12, 1957
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L S0V/51-7-3-11/21
AUTHOR: LIE-B‘.OV, P.G, -

'iTIVTLE': On the Uso of ths .-".dditiw-ﬁtattstiéai iiethod in tho Studies of
: Lbsorption and Fluoresconce Spectra.

' PRRIODICLL: Ostika & spektroskosiya, 1969, Vel 7, Ir 3, pp 355-365 (USSR)

ABSTR.CT: Ultraviolet absorption and fluorsscence spoctra are of considerable
' inberest but their exvarimental dstemination 1s frequently difficult
and sometimes impossible (Ref 1). Consequently theoretical methods of
~ calculation of fluorescance and absorption spectra would be very useful.
 The present paper shows that it 4s possible to use Yu.P. Laslov and the
~ present author's additive-statistical method (Refs 3-5) to obtain .
electron absorption and fluoras cence spactrs of organice compounds . The
. frequencies of thse fundamental, combination and torsional vibrations, as
well 25 other physico-chemical dropsrties of families of similar compounds,
can be calculated frou the properties of the simpler members of the family
using S 1 :

By = — Dbs; : ' (1)

card 1/ . vhers B is the value Vori“-frequency or other property of the substance, . .

e
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£

50V/51-7-3-11/21

" On ths Use of tho Add1tive-Statistical Yathod in tho Studies of absorption and

Fluoreszance Srectra

© GUAITITID:

S lard 2/2

" reletionships are sho
for a large group of aromatic coupounds: Tablas 1 zivas the calculated and

253, is the valence of & groug coumon tn all members of tho family
h ~ ‘

s+tadied and 8 is a numerical cosfficient of B;y. “this tosic formula

was employed Q:o obtain relationships for cilewlatien of various properties

80 %

‘of tho electron spe¢tra, such a5 postion, intenslity, quantum yield, eotec.,

assuming that the effocts of various substituents are additive. The
wn %o be in satisfagtory agrasuent with experinent

sxserimgal values of the ionization potentials of 28 organlc compounds
and the divols mowsnts of these crginic crmpounds and HCl, HBr and ¥EI,
while Tables 2-5 give the calculated and axperimental valuas of the
sbsorption and fluorsscencs band maxima, tho oscillator strengths and the

and 30 references, 17 of which are Soviet, 9 Bnglish, 2 translations into

. quantw: yields of solutions of anthracens derivatives., There are 5 tablss

Zussien, 1 Geruen snd 1 Swiss. »

Y .

Dszexber 22, 1958
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AUTHORS : _Maslov, P. G., Maslov, Yu. P. SOV/153-2-4-9/32
‘TITLEs - ,Thermodynahio Properties of Compounds Containing Lanthanides

PERIODICAL: Izveatiya vysshikh uchebnykh zavedeniy Khimiya i khimicheskaya
o tekhnologiya, 1959, Vol 2, Nr 4, pp 516 - 521 (USSR)

“ABSTRACT: Although the compounds mentioned in the title are considered with
’ . great interest (Refs 1-3) their thermodynamic properties are
but little investigated (Refs 1-3). Their investigation could
be somewhaet extended (Refs 4-10) by methods developed recently
(Refs 4,5). In the paper under review the properties mentioned
of the compounds contalnlng lanthanides in crystalline state and
in solutions at 259 are discussed. As is known, a given thermo-
.dynamic property A of any constituent of a group of related
compounds, e.g. of halides of the type BF CljBr J_, can be computed

with great accuracy according to formula (1); n=i+j+k+q, B=a
group of atoms equal for all representatives of the group of
compounds under discussion; BFh’ BCln. BBrn and BJn are the

éimplesf_representatives of the group; the values of the thermo-
, dynamic property of the latter are known in advance and with
Card 1/3 sufficient accuracy. By using the method of reference 5, the
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SN . . all

“Thefmédynamic Properties of Compounds Containing SOV/153-2-4-9/32
Lanthanides

authors determined. the formation heats (-A;Hof), free energies
(-A.Zof), logarithms of the equilibrium constant (logK,),and

entropies (SO) of several halides of: scandium, yttrium, lute-
tium, +¢hul, . erbium, holmium, dysprosium, gadolinium, samarium,
neodymium, praseodymium, cerium, and lanthanum. The computation
results are shown in tables 1,2, and 4. Moreover, the authors
obtained approximate general formulas for the determination of
the formation heats, free energies, logarithms of the equilibrium
constant, entropy, and heat capacity (cO_) of the groups cf lan-
thanide crystallohydrates on account of the methods described in
references 5 and 11. These groups were: x2(504)3.nH20 ( X=Y, La,

Yb, Er, Ho, Dy, Tb, Gd, Ew, Sm, Nd, Pr, Ce, La). X0y - nH,0 (X= N4,
Pr,‘ge), Er2(02H302)2.nH20, and amooniates XCl.nNiy
o o : (X= Sm,Nc, and Ce). All

-these formulas are shown in table 5, Table 3 shows a comparison
: - - -of results computed by means of formulas with experimental data
Card 2/3‘ for several compounds. The results are in good agreenment (accuracy
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. 'j."hérmodynamic Properties of Compounds Containing SOV/153-2-4-9/)2
Lanthanides : . :

of a magnitude of 0.2-1%). There are 5 tables, and 11 refer-
ences, 10 of which are Soviet. :

ASSOCIATION‘: Leningradskiy mekhanicheskiy instituty Kafedra fiziki (Lenin-
' grad Mechanics Institute, Chair of Physics)

SUBMITTED: September 1o, 1957
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AUTHOR: - -

" TITLE:

' ABSTRACT:
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S0V/79-29-5-3/15

© PERIODICAL:

Thermodynamic - Ptoi:ertie"l‘.* i of Calciume, Gallium-,

 Indium and Thallium Compounds - (Termodinamicheskiye kharakteristi-

ki kal'tsiyevykh, galliyevykh, indiyevykh i té.lliyevykh soyedi-

peniy) -

ghurnal obshohey khimii, 1959, Vol 29, Nr 3,
pp 1413 - 1423 (USSR)

In the .pfésent- paper general approximate formulas were obtained

according to the methods deacribed in refer¢nces 1-4 for the

" determination of formation heat (- Hf'°), free energies (-6 Zfo),
. logarithms of the equilibrium constant (lg Kf), entropies and

moleduigr heat capacities _(Cp?) at 250' for gallium, indium and

thallium compounds, mainly in the orystalline phase and partly
in solution. As initial data were used those cited in references

'5-11, General approximate formulas for all groups are given in

table 1. Table 2 presents the calculated values of the formation
heat of mixed halides of gallium, indium and thallium in cryatalline

CIA-RDP86-00513R001032730012-2"
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~ - = __

" hermodynamic- Pioperties of Calolume, siupiwii. <. - 30¥/19-29-5-3/15
- Gallium-, Indium and Thallius Compounds - — | K

" phase and of their solutions in HCl or water. The initial data
"j'~werevgathered from the papers of references 5-7. Complementarily
~ the formation heats of the complex ocompounds [ r(n,0 4]01231'

"and[:él(néo)4]clnr2 were detormined, The initicl data ave derived

from reference 11, The accuracy of the oalculation depends on the
acocuracy. of the initial data. Further some thermodynamic -
oharacteristic features of mixed calcium halides in orystalline
phase and partly in standard ‘solution (HCl or nzo) wore calculated

 according to the method desoribed in reference 2 (Table 4).

- Approximate general relationships with the determination of
thermodynamic properties of a number of orystal hydrates, ammoniates

-~ and other calcium-containing compounds were derived from formula

. (1) (Table 3)s In tebles5 and 6 the calculated data for a large
group of compounds were compared with the data given in reference
5. They are found to be well consistent. The formulas given in
tables 2 and 3 for all compounds were published for the first
time and will be of use in practice. There are 6 tables and 11

 Card 2/3 references, 5 of which are Soviet,
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Thermodynamie Properties of Caleium-,
Gallium-, Indium ana Thallzum Compounda 'i SOV/79-29-5-3/75

o VASSOCIATIO!»I: Voyenno-mekhnnicheskiy institut (Military l(echanical Institute)

SUBMITTED: ' September 18, 1957
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 AUTHOR: Maslov, P. G. 5  80V/76-33-1-3/40
TITLE; o Thermodynamic Properties éf Sodium Compounds in Solid Phase.Il
" PERIODICAL:  Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 7, pp 1461 - 1466
- (ussm) SR - .
ABSTRACT: Data on the thermodynamic properties of the hydrates of sodium

salts in corresponding manuals are available only for some of
these compounds, which are, however, important for a great
variety of industrial applications. In previous papers (Refs 1-3)
the author together with Yu. P. Maslov (Refs 4,5) devised meth-
ods of determining the heat of formation and several other

" thermodynamic properties of many substances (among them also
sodium compounda). In the present paper;, the author analyzed
the data of (Ref 6) by the above methods and obtained general

appro:imate,formulas for the heats of formation - Aﬂgy the free
energy - Arg, the logarithms of the constants of chemical equi-
librium 1g ng the entropy 8° as well as for the specific heat
o o : '
Card 1/2 c, at 25° in solid (crystalline) state. The data were determined
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. .,-m'hermodynamic Properties of Sodium Compounds in Solid SOV/76-33-7-3/40

for 59 groups of hydrates and ammoniates of godium compounds
~with about 800 substances. The above general formulas were
represented for the following compounds: NaF°nHZO; KaClenH

Na.BronHzO, NaJ-nHZO, NaOHonHZO, Na.2803°n320,, Na,_S0O mHzog

. 2°%%
Na,810, *nH,0, Na,S-nH,0, Na,SeenH,0, NaHSO,°nH,0, NaHS:nH,0,

Na5P04°nHZO, NaHBP207nnHZO, N325206-n320, and Na25203-nﬂzo,
which may also be used for calculating the above values of
other compounds of this kind. The calculation results (Ta-
bles 1-3) are in good agreement with the data of (Ref 6). As-
suming that the values of (Ref 6) are exact, the calculation
error is; according to the above equations, 0.2 - 1% (rarsly
1 = 9%). There are 3 tables and 6 references, 5 of which are
Soviet. '

20.,

Card 2/2 |
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< .5 44)
« AUTHORS s Maslov, P. G., Maslov, Yu. P. (Leningrad) SOvV/76-33-8-2/39
IITLE: - Thermodynamic Characteristics of Crystalline Compounds Containing

Lithium IIT , ' 7
' PERIonrcALg“' Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 8, pp 1687-1690 (USSE

ABSTRACT: ‘General approximation equati’ons for the evaluation of the heat of
: " formation (HF) and some other thermodynamic properties of

.oerystalline compounds containing lithium were obtained for 259¢C
by means of the methods by P. G. Maslov. (Refs 3, 5) from the

~ corresponding data of the manual by T. D. Ropsini et al (Ref 6).

 The ocalculation data, based on the principle of additivity, are

- given (Tables 1, 2) as well as the values obtained for (HF) -
Aﬂgg the free energy - AF?, the logarithms of the constants of

‘;.j‘ ,' ~ chqmical equilibriun log ng of the entrdpy So, and of the molar
~ specific heat G;fdr some orystal hydrates and aumonistes of the
1ithium compounds and other groups of compounds in the solid phae

" at 259 (Tablad 3, 4). A comparison with the data obtained from

: - (Ref 6) shows a good agreement. The accuracy of the equations
“card 1 /2  mentioned is sufficient for preliminary technological calculation
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Thermodynamic Characteristics of .
Containing Lithium,III -5 o Cmsta}lige Compounds S0V/76-33-8-2/39

o a.nd',‘is:g on an average 0.2:1 ¢ in som ivi
. is; v . #: 1n some individual cas 1.
| ‘There are 4 tables and 6 references, 5 of which are S:::ietw )

cara 2/2

o

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032730012-2"



PROVED FOR REEASE: 07/12/2001 CIA-RDP86-00513R001032730012-2

~_ ,_,;};5(“ T o SOV/76-33-9-10/37
;‘ AWB@E' '-1_;-v';n8310v; Po Go. L. ", ’ »' M

::;?}ITLEﬁi.1“~-’ “Thermodynamic Propertiss of the. Halides of Cadmium vastal
R - Bydratés and Ammouatea. iv.

. PERIODICAL: -}'_%hurmil fiziohesko,/ kh..m*i, 1959, Vol 33 ¥r 9, pp 19511953
S (usse ~ |

ABSTRACT: As the knowled.ge of cadnium properties and its com‘pounds is
; * important for differant technical br anches, approximaticn
. formulas are ‘deduced for the-determination cf ths entne.lp"es
'ABC, pert'ly for the determinat*on of the free energy Azf, for

- the datermina -ion of 4he’ logarithms of ‘the.. constants of
“‘chemical equLlib*‘iLm 1g Ky, the antxo;x;g 's® and tke specific

- heat C for balides, Cd-crystal hy..ra.tes and ammonates in

'=’solid phass at 25°C (Table 1)+ The calculations are due to the
- methods (Refs 143~6). The above ment tioned thermoaynamical
" values were calculated by means of formulas as obtained by -
‘ " ‘methods (Refs 5,6). for mixed - cadnium helides (Table 2). The com-
_ o -parison of the amounis “for some compounds with those listed in
Card 1/2 " the handbook by Fe D, Ross*ni (Ref. 7), -shows that the limii of
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PR I TR IR L . S0V/76-33-9-10/37
. Thermodynamic Properties of .the Halides. of Cadmium Cryastal Bydrates and
U Anmomates. IV oo S L _
. error of calculation-equations applied amounts to about-
 0.5-1% and only for certain cases to 1-9%. There ara 2 tables
and 7 references; 6 of which ere Soviet. :

 gerazfe

et v
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%5.,3300, 5.4700 ' 77514

T B : - 80V/80-33-1-23/45
AUTHORS: Maslov, Pu_(aedizalov, Yu. P.
PITLE: Some Approximate Formulas for the Determination of

Heat of Combistion and ‘Heat of Formation of
Gaseous Alkallenes

PERIODICAL:‘ zhurnal prikladnoy khimii, 1960, Vol 33, Nr 1, pp
134-140 (USSR)

ABSTRACT! Thermodynamlic and other properties of chemical
compounds can be expressed by the equatlon

A=2a) +ay % (at z > b) (1)

where a; 18 an increment identical for the wnole
glven homologous serles; a, ig the part of the

characteristic A corresponding to the methyl group
CHa’in the linear chain C-C-C-...; Z is the number
Card 1/7

A = wt i o e T
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Some Approximate Formulas for the T7514
Determination of Heat of Combustion SOV/80-33-1-23/19
and Heat of Formatlon of Gaseous ’

 Alkadlenes

of CH,-groups or C-atoms in this chain (P.G. Maslov,

ZhFKh., 1952, Vol 26, p 1311; ibid., 1953, Vol 27,

p 509). In the present study the authors established
general formulas of type (1) for the determination

of the heat of combustion and heat of formation of
gaseous alkadlenes at 25° ¢, The alkadienes were
separated into groups having similar molecular
gtructures, and the following formulas were suggested
for the determination of the heat of combustion at

‘250 ¢ under constant pressure: for l-cls-3-alkadlienes:

~AHeO = (-24.31 + 157 .44z) Cal/mole
for o-trans-3-alkadienes:

—~DHe® = (-25.24 + 157.44z) Cal/mole
Card 2/7
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Some Approximate Formulas for the 77514
Determination of Heat of Combustion S0v/80-33-1-23/49
.and Heat of Formation of (Gaseous

Alkadienes

for 2 methyl-l-cls-3-alkadienes:

~{0He® = (130.16 + 157.44z)Cal/mole

and so on. The above can be expressed by a general
formula for alkadlenes:

~AHe gai= —-[ 24.31 — 15.42k; — Bk + 0.93 sin & —

—4%Ahn+4%mmﬁ4£3h—nJ+JHAh(d 1> 4), 2)

where kl is the number of C=C-bonds having a common
C-atom; k, is the number of C=C-bonds separated by

2 or more C-C-bonde in the maln carbon chain of the
alkadlene (e.g., in 1,2-alkadlenes ky =0, ky = 15

Card 3/7
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Some Approximate Formulas for the 77514

Determination of Heat of Combustion : SOV/80-33-1-23/49
and Heat of Formation of Gaseous
Alkadienes

in 1,5-alkadienes k; = O, k, = 1; etc); @ is the

angle of rotation of C=C-bonds from the original cls~- |
into trans- or trans-trans-positlon (1t 1s assumed :
that this angle is O in cis- or cis-cis-configurations
and 1s equal to m in cis-trans-trans- or trans-
trans-configurations); § is the number of rotations

of C=C-bonds around the axis passing through the ~
bond=C-C=, from cls- or cis-cis-position into trans-,
cls~-trans-, or grans-trans-position (e.g., in l-trans-
3.alkadienes, & =1 and ¢ =70 ; in 2-methyl-trans-
p-trans-U alkadienes, § =2, @ =T% ); m, is the
number of methyl groups in the molecule w)%ich re-
 placed H-atoms at the second and last-but-one

C-atoms in the main alkadiene chain, and which

took part in the formation of C=C-bonds; m,

, 1s the number of methyl groups which replaced H-atoms
“card 4/7 .
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. Some Approximate Formulas for the 77514
Determinatilon of Heat of Combustion S0V/80-33-1-23/49.
and Heat of Formation of Gaseou.

- Alkadienes

belonging to the remaining C-atoms of the carbon
chain; ¢ 1s the smallest ordinal number of the

C-atom with the first C=C-bond; z is the number

of C-atoms in the unbranched alkadiene (e.g. z =5

in all pentadienes). The heat of combustlon in Eq.

2 1s expressed 1n Cal/mole; the equation. is valid for
alkadienes with z} 4, and glves only approximations
with z£ 4, The heat of formation of gaseous alkadlenes
at 25° ¢ from the @lements can be expressed similarly
by the equatlion ‘

~D\H® rorm, [g.) = — fw..oz ~ 15,42 ¢ ky = Gky ~ 0.0308in % —

© e T.0my — 6,60y ~ 1.63 (g — 1)] +4.935 (g7 z>4) (3)

and the heat of formation from atoms 1s correspondingly
card 5/7
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.Some Approximate Formulas for the 7514
Determination of Heat of Combustion S0v/80-33-1-23/49
and Heat of Formation of (Gaseous’

‘Alkadlenes

~\H %rorrrag)e — [148.39 — 14,42k, - Bk - 0.938sin ¥ —

'—mmMmr-%mumr-wa-AfL+%5m(nr:>4p 4)

The values obtained from Eq. 2-4 are approximations,
which are close enough, however, to the best ex-
perimental data to serve in technologlcal calculations
The errors do not exceed 1 to 1.5%. Comparative
tables of calculated and experimental heats of
combustions and heats of formations of numerous
alkadienes are gilven, There are 2 tables; and 8
references, 2 U.S., 6 Soviet. The U.S. references
are:s J. Research Natl. Bur. of Standards, 1951, Vol
46, p 106; F. D. Rossini, K. S. Pitzer, R. L. Arnett,
R. M. Braun, G. C. Pimentel, Selected Values of
Physilcal and Thermodynamic Properties of Hydrocarbons
card 6/7 ' :
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Some Approximate Formulas for the

. 77514 23 Jisc
Determination of Heat of Combustion SovV/80-33-1- 3/49
and Heat of Formation of Gaseous
- Alkadlenes -
' " and Related Compounds, Publ. A. P. I., Pittsburgh, Pa.,
1953, p 458. | _
"SUBMITTED:j=;'vMay'10, 1956; resubmitted, 1959.
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' 3/020/60/132/05/50/069
7 B011/8002
‘AUTEOR:: . Maslov, P. G. S SR
R ’ NN » _ 7
TITLE: - Some Physical Characteristics of the Alkyl Derivatives

of Benzene | g

PERIODICAL:. Doklady Akademii nauk SSSR, 1960, Vol. 132, Fo. 5,
T ppe- 1156-1159

. TEXTs - ‘The author used theoretical and semiempirical methods for the
investigation under review (Refs. 3-5). He shows the advantages of the
edditive and additive-statistical methods. On the basis of such methods,
the'aﬁthoriused_gpproximato.fornnlae for determining a number of charac-
teristics of various alkyl derivatives of benzene. It was found that the
- critical parameters: pressure p .., volume vcr’ and density d . of

‘benzene derivatives containing up to four substituting methyl-, ethyl-,
propyl-, isopropyl-, or other groups, can be estimated by formulas (1),
(2); ‘and (3). The reciprocal value of the critical compressibility coef-
_ficient is determined from relation (4). In a similar way, the critical

temperature tc'rffor the said derivatives with up to four substituting l/é
Card 1/2
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" 'Some Physical Characteristics of the " §/020/60/132/05/50/069
- .Alkyl Derivatives of Benzene - ‘ - BO11/B002

‘radicals can be estimated by the general formula (5). The author then
deals with the methods used to determine the reciprocal value of the

' pressure coefficient of temperature (6), the refractive indices for the
sodium line at 20°C (7), and the boiling points at 760 mm (8). The data
of Ref. 1 served as the initial formulas. The values of some properties,
as estimated on the strength of the above formulas, are compared with

~ those from other sources in Tables 1 and 2, and a good agreement is
.found. The accuracy of these formulas decreases with rising number of
substituents. Their average error fluctuates between 1 and 4%. They are
valid only for benzene derivatives with a maximum of four substituents.
There are 2 tables and 9 references: 8 Soviet and 1 American.

,~ASSOGIATION:-Loningradskiy voyenno-mekhanicheskiy institut (Leningrad
.- Military Mechanical Institutg) '

'PRESERTED: - Pebruary 15, 1960, by A. V. Topchiyev, Academician

SUBMITTED: September 4, 1959

Y2
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" Heats of formation of potuuu- cospounds. Zhur. neorge kh... 5
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, 1. Lonugudlkiy voyonno--m'nichuki.y' institut, kafedra
- fisikd.
’ . (Potasssum coqannll) (Hoat of-foru_ut;on)
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24 5300 s/661/61/000/006/058/031
£.23100 D267/D502

&é.:ka\% :
AU ORS:;;ggglgzr.Bf-Gf-and Maslov, Yu. P.

- PITLE: A newv statistical method of calculating thermodynamic
, properties

SOURCE: Khimiya i prakticheskoye -primeneniye kremmeorganicheskikh
' soyedineniy; trudy konferentsii, no. 6: Doxlady, diskus-
sii, resheniye. .II Vses. konfer. po khimii i prakt. prim.
kremneorg. soyed., Len. 1958. Leningrad, Izd-vo AN SSSR,
1961, 240-258

TEXT: The authors present a new generalized version of the sta-
tistical method, based on the results of their earlier research

- work. The new method differs from the conventi.onal methods by a
great simplicity of operation, associated with great accuracy,
close to that of the widely known methods, which, however, necessi-
tate knowledge of vibrations spectra, electronic levels and of the
nature of stopped rotations. The molecular characteristics (molecu-
lar weights, principal moments of inertia and symmetry numbers)

Card 1/2
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A new statistical method... DZo?/DJ
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5. %o ' - ~ S/66y61/000/006/059/081
5.4800 D267/D3502
AUTHORS: Maslov, P. G. and Klochikhin, A. A.
»TITLE:: Thermodynamic properties of fluorochlorocsilanes S$iFC1L '
: 3ip,Cl,, SiF,Cl 3
272 3
- SOURCE: = Khimiya i prakticheskoye primeneniye kremmeorganiches-

kikh soyedineniy; trudy konferentsii, no. 6: Doklady,

.- diskussii, resheniye. II Vses. konfer. po khimii i prakt.
- prim. kremneorg. soyed., Len. 1958. Leningrad, Izd-vo,
AN SSSR, 1981, 259-265 o

TEXT: In view of the growing interest in the physico-chemical
(especially the thermodynamic) properties of silane derivatives

which cannot be easily determined, various additive and additive-~
statistical methods appear to be useful. The authors recommend for

this gurpose a new additive-statistical method developed by one of
. then (Ref. 9: ZNFKh, 32, 1715, (1958)); (Ref. 10: Optika i spektr., ,
3, 38, (1957)) and characterized by very simple formulas associated “(

Card 1/3

o
L

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032730012-2"



"APPROVED FOR RELEASE: 07/12/2001

CIA-RDP86-00513R001032730012-2

k.3 N L s L

o - 5/661/61/000/006/059/081
Thermodynamic prOperties of ... . D267/D302

~’]witﬁ the samg accuracy as found in purely statistical methods. The
following magnitudes were calculated in this paper: The potential
Q? = (#° - Eg)i, the entropy s°, the enthalpy Hg - Hg, the total
'enthglpy Ig,.the logarithms of chemical equilibrium constants (log
| K.) for the processes of formation of gaseous compounds SiFCl3,
'-ASiF2012.and SiF3Cl at p = 1 atm. from atoms in a wide temperature
" interval (298.16 = 2500°K), and their cnergy of dissociation D,- '

“" sources of basic data are indicated. Certain assunptions have been

- made. The results of calculations are presented intabular form;

their accuracy is of the order of 0.1 - 1.5%. Mo corresponding ex-

- perimental results are aveilable. There are 3 tables and 24 refe-
rences: .11 Soviet-bloc and 13 non-Soviet-bloc. The 4 most recent
references to %.e English-lunguuge publicctions read wo followssv, . 9(

CH. Hurata, K. Xawai, J. Clen. Phys., 2%, 2451, (1355); he P Alt=E
schuller, J. Chen. Phys., 23, 761, (1955); D. V. Mayo, H. E. Opitz,

Card 2/3
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- and J. S. Peake, J. Chem. Phys., 23, 1344, (1955); M. J. Hawkins
and W. M. Kent, J. Chem. Phys., 24, 385, (1956).

ASSOCIATION: Leningradskiy mekhanicheskiy institut (Leningrad In-
‘ stitute of Mechanics)
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w, p .G. (Leningrad); MASLOV, Yu.P, (Leningrad)

, Hothod of computing thomdymnic properties without the lmowledge
" of electronic and vibrational spectra.: Zlmr. fiz, khim, 35 no,l:-
164;-175 Ja 'él. : (MIRA 14:2)
v (Thermodynamics)
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{06200 g/076/61/035/007/015/019
suy0 : © st3e/az0
AUTHOR: - Maslov, P. G. '
\_———"——’—"_———"—_‘:’
TITLEs Methods of investigating the reactivity of radicals

PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 7, 1961, 1551-1557

" TEXT: A new statistical method of studying some problems of chemical
kinetics. and reactivity is described. It permits to calculate the heat
content, the dissociation and ionization energies, and some other
properties of all i-th members of a selected family of compounds from the
anglogoue‘proportios of the j-th members by using the equations

Bi-(%)ZJJB 5 (1). B is the quantity of the property studied, s the meximum
2R3

valence of group A, which is the same for all members of the family
‘selected, 3 the numerical factor of Bd' 'Moreover, the reaction heat q

cqﬁall the difference of the formation energy D' of the new bond in the
reaction products and the rupture energy D of the bond in the initial
substance, or the difference of activation energy of the endothermic &)

'gai»d 1 /7/ |
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2634k
. 8/076/61/035/007/015/019
‘Iothodl of investigating ... B132/B220

e.nd the reversible exothermic reaction (Co.): q=D'-D=£-¢  (2). The
rupture (dissociation) energy is determined from Eq. (1). The equation
qi-(%)gigqj (3) holds. Therefrom, it results that the activation energies

can be caleulated from Eq. (1). This follows from the relation 1n(2/k)=
=£/RT (4) determining the collision effectivity 2/k. Thus: 1n(Z/k) .-

.(%)ZJ;ln(Z/k)d (5). It may be regarded as proved that Eq. (1) and the
5

method by P. G. Maslov and Yu. P. Maslov (Ref. 931 Optika i spektroskopiya,
Ty 355, 19553 Ref. 10: 2Zh. fiz. khimii, 32, 1715, 1958; Ref. 113 P. G.
Maslov, Optika i spektroskopiya, 7, 355, 1959) are suitable for determining
the thermodynamic properties of radicals, the rupture energies of bonds,
the activation energies, heat effects, and reaction rate constants. This
; is illustrated by a discussion of the determination of the rupture energy
- .of the C-Cl bond in the noloéulos;cnylj, 032012; 023501,Iand iso0-C,H,C1

P . ; - 37T
-from the corresponding values. 83.5, 67.9, and 75 kcal/mole for the
molecules CHBCI, 0014. and 0(035)301. Furthermore, activation energies

" Gard 2/5
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3and heat effects of the substitution reactions Na+ﬂ01-—+ RaCl+H were - .;- Arf*
Ig:,‘ﬁ

: determined. The initial values for calculating the bond. rupture snergies.
:.gre given in Table 1; ‘the values obtained by the author are marked with
- two asterisks. Foredetermining any property A wof the members of a !

';fjfa.mily of the. 'cype BR( ), which only contain functionu.l groups R() ’ =
a general relation of the form _ ‘ . \ i R

: ' s o ,
1 s : ’ ' ‘
A(em [nn‘“l ,2[ A i E «A(mm]] : (1)

9, [Bn(!) n !a“)] . I

'
S
L
R
t
[ EET

""‘-‘“ P ey ~-A:,- et i

B o f. :,.’L :
: may be derived from the values df the remaining mmbers BR(;)TF R(i) S =
‘ 12 %3 ST
»{containing R( ) the subscript (cp) denotes that it is a mean value. ’3t nE
Rgi) are the completely substituted members of the family of oognu.tm . ':':
compounds containing onlg the group R ); t is the number of oompoundl

and used for detormining DBR(f). There. nro

:'{,containing ‘the group R
- Card 3/5 RIS
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jtables and 15 referoncoss 15 Soviet-bloc and 2 non-Soviot-bloc. R
gSUBMITTEna November zo, 1959 N

"Table 1. Da.ta. on bond rupture or dissoaiation energies, ta.kon for.’ R IR
“initial -values, correct if the author's method is used, in koal mole.
‘Legend1 (A) Compound and point of rupture of the bond R - x; (B author!s - 43
f_da.tm (C) experimental value.: R
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166200 B103/B208
 AUTHOR Maslov, P. G.
TITLE: I New methods in the study of phy81co-chemical properties
- of matter
_PERIODICAL: Khimicheskaya promyshlennost', no., 8, 1961, 21-26

 TEXTs - The abaenoe of relimble physico-chemical characteristios renders the
calculation of many technological processes impossible. These properties
especially the thermodynamic ones cannot be determined by experimental means
alone, which is, however, not considered necessary by the author. He
suggesis for this purpose an additive-statistical method of calculation

~ which is suitable for the examination of any substancey particularly the

~ physico-chemical characteristics of families of complicated compounds may
-thus be determined simply and exactly. = The knowledge of vibrational spectra

- and of other molecular data is not necessary. In order to determine the
value of a certain property of all members, it will be sufficient to know
the respective property of only some simple representatives of this family.
The initial supp051t10n of the method mentioned is a peculiar additivity

. Card 1/6
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New methods in the study ... B103/B208 :

(according to P, G. Maslov, (Uspekhi khimif, 25, 1069 (1956); I. N. Godnev
Ref. 18: - Vychisleniye termodinamicheskikh funktsiy po molekulyarnym dann
Calculation of thermodynamic functions from molecular data) GITTL, 1956){m

of the electron and vibrational spectra of the.families of related compounds

~according to P. G. and Yu. P. Maslov (Ref. 40: Optika i spektr, 3, 38

- (1957)5 7, 355 {1959)). The application of the author's method is exempli-

fied by the halide family of the M§1)X£z)....xr(xt)" type; where X(l

t

,[ﬁbstracter's note: (1) or (i) is a printing error ] are halogens, hydrogen,

or other. structural groups; A is an atom or atom group which is common to

all members of the family; in the case of halogen derivatives of methane,

ethane, silane A = C, 02 etc. The author assumes that the property B

concerned is known for the simplest j members AX'n, AX"n....AX(t s and the

absolute values of B for the remaining i representatives of the same family
are to be determined. The value B is then obtained in the general case
- under the same conditions from the following relation: :

- Y - ' - tn,t
B, = 1/n ; BB, M - A+ 8s - 8p-Bu~ At * Bjef.rot:? ¥heTe n=n 4n,+ SELY
. Card 2/6
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- New methods in the etudy ... o B103A208 /
is the vslence of the ‘coorcunafins atom or of the'atom group A, n, is the

- ‘number of utoms of the X' ° type in the molecules of the compound,/ . is the

correction for tho change in moleculer woight, LAk « 38/2n (Zn RLE A
PR ) ) . : "' . N
“nln .i) (2). AD is the correction for the change of the main doments of

_ in.r¢“. D 'vx"- IB’ Icl AD - n/zn(ZnJm n3 -nn Di)' (3). Ak i3 the

' chahgp of the number of eyumetry of the molecules (k =0'), of tha electron sum
(x -.f)), or of the spin variable (k =d). Ak (4), A* end v (6) see in the

figurc, where k = Boltzmann's constant, T = témperature in K, and h « Planck's

constant. The correction Biof.rot (def.rot. - deferred rotations) is determe
‘ined either by the usual way according to K. S. Pitzer, W. P. Cwinn. (Ref. 18}
Ref. 203 Jo Cheme Phys., 10, 428 (1942)) or in the first approximation

-~ according to the expressions Bdef.rot. - 1/ng: n-JBdef.rot.J (7)e In the
~ Caxd 3/6 ‘ o
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"-New nothods in -thon"t.udy coe. B10} B208

]'.ut'tér’bca‘trso', the 6orr¢ction automztically foras o constituent of tho sum (1)
and need not be detormined in partioular. The author proved in Rafe 40 that

T _ L o ‘ . °
the corrsctions A snd A() are procbically equal to zero for TH50 K. At suff-
- iciently high T, also /\[equels zero. Hence, only the correotions A.. A» and

(¢ 870 calculated for the gas phase; They ars only necessary to determine &' :
the entropy 8 , the potential @‘-f-(f_z‘;)/g. and the logarithm of the
cbnataﬁt.ot chemioal eqixi).ibr.;nm log Keqo Yhén.,caleulating heat capacities,

enthalpy, totel enthalpy, heats of combustion and formation, as well as the
_ thermodynamic characteristics of the phase inversions, corrections (2) - (5)

are not oanlonlated, as in this case the properties Bi are directly determined
from the expression 81 -.1/!12 ";)B;) (1 ). All values of the thermodynawmic
propertios are deternined from (11) for the solid and the liquid phoge of

. cera af6
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:,__Ncw nothéda 1n thc .tudy R ‘B103/B208 : |

:Iv:' co:npound. dth .:lnilar lattice stmctnru without a.ny corrections. ‘If mot 4
. -only the .1.91.“ 14 but also complex Ax'X" are used as initial conpom'da, [ )
o (1 ) 1a appl:ledt '

.1/5 ZJ Jnd—dx"ﬂo’*"""‘ Sl "B (‘n)u vhere 5, ZJ:’ ;]

R is..the nnnbor thnt mdieatu how many times B’ is to be taken . as a ma

. for the J-th initial conpound. Calculations revealed that the suthor's -
. method 1is. also su:l.ta‘blo to detonine the molecular. refraction. nb, the coeff-

- icients of surface itension, critieal tenpout\u'e, vilcosi.ti.u. parachors, '
*.  refrachors, thermochemical radii, dissolution energy, temperature of ovapont- ;><

20

ion, and other quantities. This applicability is not yet theoretically
FRE) ,aubotantutcd, tut is still an empirical faot,. 'l‘ho ‘author gives some examples
" of caleulation. He concliides therefrom that his method provides the vajues of

o ' the sbove-meritioned properties with sufficient precision, in a simple way and -
within a short time. Besides, the frequencies of the vibrational spectras, '

cara 56 .
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= "v,'low_niot!_xodq_in‘ throtud; see . - .~ B103/B208 . e

" their intensities, density, Tefractive indices, and other charscteristios may :

. .. thus be determined. This method permits the solution of many prectical . " Y o h

-~ problems by scientists and plant staff. There are 5 tables, and 44 referencesm:

740 Soviet-bloc and 4 nér-Soviet-bloc. The references to English-langusge °
. publications read as follows: C. J. Janz, S. C. Wait, Jr., Chem. Phys., &6, ,
©.1766 (1957)3 Fo D. Rossini et al. Selected Values of Chemical Thermodynamic o

- Properties, Circ. of the Natl. Bur. of Standards, Washington, 1952, P. 500. - A4S

R ) "“'<‘. I U ) o :E
4.=—;;(2 rl;lnl(/—-ulnlﬁ) o ) ‘ S
' I : S R T : » '5 AR

s _.n[m (L +8)+ 4(_73__37?_; L}w&'&,‘; : (5)

B = AYBRUT
j.‘:b?ﬂ (T Tg¥s | — (’a'!c)'m-] e - .
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